The tectonic map presented here shows the distribution of the major post-Ellesmerian and pre-Eurekan sedimentary basins, parts of the Caledonian orogen, the
Introduction
The tectonic map of the Ellesmerian and Eurekan deformation belts on Svalbard, North Greenland and the Queen Elizabeth Islands (Fig. 1) is based on the literature and field work during the Hamburg and Münster Spitsbergen Expeditions (Germany) between 1985 and 1997 and results from the CASE program (Circum-Arctic Structural Events) of the Federal Institute for Geosciences and Natural Resources (BGR, Germany). Since 1992, BGR has carried out a number of expeditions to Svalbard, North Greenland and Ellesmere Island in cooperation with the Norwegian Polar Institute (NP), the Geological Survey of Denmark and Greenland (GEUS), the Geological Survey of Canada (GSC), and a number of universities and museum institutions. Major subject of CASE is the Cenozoic deformation in the Arctic and the opening of the Arctic Ocean. It has turned out, however, that for an understanding of the young processes during the final break-up of Laurasia it is also necessary to understand how Laurasia was formed. Therefore, investigations of the pre-Cenozoic sedimentary basins and major tectonic events, like the Ellesmerian and Caledonian orogenies, were included as a base for interpretations of the Cenozoic plate tectonic evolution.
The tectonic map presented here shows the German contribution to the Tectonic Map of the Arctic 1:5,000,000 (TeMAr) as part of the international project ''Atlas of geological maps of Circumpolar Arctic at 1:5,000,000 scale''. The compilation of TeMAr is organized by the A. P. Karpinsky Russian Geological Research Institute (VSEGEI) in St. Petersburg in cooperation with institutions in Canada, Denmark, Germany, Norway, Russia, Sweden, and USA. The compilation of the map is supported by the Fig. 1 
Description of the tectonic map
The tectonic map covers the areas of the present continental margins of the Barents Shelf and the north-eastern part of the North American margin including Greenland. Here, we briefly describe the main belts of deformation shown on the map. Concerning more detailed descriptions and plate tectonic interpretations, the reader is referred to, for example, Kristoffersen and Talwani [35] , Talwani and Eldholm [62] , Srivastava [58, 59] [64] , CASE Team [7] , Harrison et al. [29] , and Piepjohn et al. [51, 52] , submitted.
Along the continental margins, the following major geological features are exposed (compare Fig. 1 ):
• The pre-Ellesmerian Franklinian Basin in the Canadian Arctic and North Greenland (Neoproterozoic to Devonian) overlying the Achaean to Proterozoic basement of the Greenland-Canadian Shield.
• The Caledonian orogen along the east coast of Greenland and parts of it on Svalbard.
• The Devonian Old Red Sandstone Basin on Svalbard.
• The earliest Carboniferous Ellesmerian fold-and-thrust belt on the Queen Elizabeth Islands, North Greenland and Svalbard, which has affected the Franklinian Basin at the north margin of North America and the Caledonian structures and the Old Red Sandstone on Svalbard (Svalbardian deformation).
• The large post-Ellesmerian sedimentary basins, overlying the structures of the Ellesmerian fold-and-thrust belt, range in age from Early Carboniferous through Lower Cretaceous (Svalbard) and Upper Cretaceous (Sverdrup Basin in the Canadian Arctic and Wandel Sea Basin in North Greenland) to Paleogene.
• The deformation zones of the Eurekan deformation at the west margin of Svalbard (West Spitsbergen fold-and-thrust belt), North Greenland, and Queen Elizabeth Islands.
Ellesmerian fold-and-thrust belt
The Ellesmerian fold-and-thrust belt is exposed over a length of more than 3000 km from Melville Island in the west across Ellesmere Island and North Greenland towards Spitsbergen on the European side of Fram Strait in the east ( Fig. 1 ).
In the Canadian Arctic, Ellesmerian structures have affected the northern part of the Neoproterozoic to Devonian Franklinian Basin (e.g. [31, 53, 55, 56, 66, 67, 69] ). The dominant structures are large-scale anticlines and synclines [41, 53] , which are exposed on Melville Island, Bathurst Island, and Ellesmere Island. The trend of the Ellesmerian structures is E-W in the western Queen Elizabeth Islands, turns into N-S direction on southern Ellesmere Island and turns again into a NE-SW direction on north-east Ellesmere Island, where the structures are truncated by the Wegener Fault along Nares Strait.
On Ellesmere Island, a number of SE-directed reverse faults have been developed during the Ellesmerian deformation as well [28, 53] . The most important high-angle thrust zone comprises the Petersen Bay and Mount Rawlinson faults in the north. It represents the boundary between the Franklinian Basin of Laurentia and the Pearya Terrane [13, 34, 51] . As the fold structures and the accompanying cleavage are subvertical, the general tectonic Ellesmerian transport direction is difficult to determine. SE-directed reverse faults on Ellesmere Island, however, indicate south and south-east transport directions towards the Canadian Shield. The Ellesmerian fold-andthrust belt is probably underlain by a deep-seated largescale detachment [28, 53] . The southern front of the Ellesmerian deformation in the Canadian Arctic is located north of Barrow Strait, in the south part of Ellesmere Island and north of the Inglefield Uplift. In large parts of the northern Queen Elizabeth Islands, Ellesmerian structures probably exist but are overlain by sedimentary rocks of the Sverdrup Basin.
In North Greenland, the Ellesmerian deformation has affected the northern part of the Franklinian Basin (Fig. 1) . The trend of the structures is dominantly E-W. In contrast to the upright folds in the Canadian Arctic, the kilometrescale fold structures are N-vergent in the northern part and S-vergent in the southern part of the fold belt [55] . Three tectonometamorphic zones can be distinguished, which are characterized by a northward increase in deformation and metamorphic grade (e.g. [11, 12, 56] ). Like on Ellesmere Island, the fold belt in North Greenland is underlain by a large-scale detachment [55] . The southern margin of the Ellesmerian fold-and-thrust belt in North Greenland is located from Wulff Land in the west to Peary Land in the east.
On Spitsbergen, Ellesmerian deformation was defined as the Late Devonian Svalbardian Folding by Vogt [72, 73] . Especially in the north-west of Spitsbergen, several kilometres-thick deposits of the 70 km wide and 160-km-long Old Red Sandstone Basin have been affected by the Ellesmerian deformation (e.g. [16, 17, 32, 38, 47, 49, 72] ).
In contrast to the extent of deformation along the North American margin, the Ellesmerian structures are concentrated in three narrow fold-and-thrust zones [48] dominated by either kink fold-like geometries or a combination of kmscale, west-vergent fold structures with corresponding west-directed thrust and reverse faults.
Outside the Old Red Sandstone Basin, the Caledonian basement at the west coast of NW-Spitsbergen was affected by west-directed Ellesmerian thrusting as well [47, 48] . Based on these observations, it can be assumed that a large Ellesmerian detachment exists within the Caledonian basement underneath the Old Red Sandstone Basin of NWSpitsbergen [47, 48] .
The formation of the Ellesmerian fold-and-thrust belt was probably related to the approach of the Pearya Terrane and Svalbard from the north and collision with the Franklinian Basin of Laurentia. Bjørnerud and Bradley [4] suggested that the North American (Laurentian) crust was subducted northwards beneath Pearya. The approach of Pearya/Svalbard towards Laurentia was probably accompanied by sinistral strike-slip movements in Spitsbergen and Pearya in pre-Late Devonian time (e.g. [40, 42, 68] 
Post-Ellesmerian and pre-Eurekan sedimentary basins
The Ellesmerian deformation was followed by the formation of large sedimentary basins (e.g. [8, 12, 14, 45, 65] ). The Sverdrup Basin in the north of the Canadian Arctic Archipelago, the Wandel Sea Basin in North Greenland and the sedimentary basin on Spitsbergen (Fig. 1) are characterized by a similar basin development and the deposition of comparable sedimentary units in all three areas. The Carboniferous was dominated by the deposition of clastic red beds and evaporites, which turned into carbonates and cherts in Late Carboniferous/Permian times. The Mesozoic was dominated by the deposition of finegrained clastic sediments.
Eurekan deformation
The Eurekan deformation in the American and European Arctic is characterized by the development of different systems of local fold-and-thrust belts and hundreds-ofkilometres long distinct thrust zones and strike-slip fault zones ( Fig. 1) (compare [52] submitted). There are no general Eurekan trends or kinematics throughout the entire, almost 2500 km long and up to 400 km wide area along the north margin of North America and the west margin of Barents Shelf, which was affected by the Cenozoic deformation. In most areas, the Eurekan deformation has reactivated and overprinted the structures of the Ellesmerian orogen except for the western Queen Elizabeth Islands, Northeast Greenland, and the west coast of Spitsbergen.
In the Canadian Arctic, the Eurekan structures are characterized by extreme curvatures of the trends (Fig. 1) and different kinematics. From an E-W trend in southern Ellesmere Island, they turn into a N-S direction and further into a NE-SW direction north of the Inglefield Uplift (compare, e.g. [44, 52] submitted). In many areas, thrust faults turn into strike-slip faults. Often, Eurekan strike-slip faults have been reactivated as thrust faults in a later stage of the Eurekan deformation or vice versa. This points to at least two stages of Eurekan deformation. West of Inglefield Uplift, the transport direction of the compressional stage of the Eurekan deformation is towards the east, on north-east Ellesmere Island predominantly towards the south-east. The areas near the North American continental margin (Pearya) are dominated by sinistral and dextral strike-slip fault zones parallel to the continental margin [51] .
West of Axel Heiberg Island, the Eurekan deformation dies out over a short distance. There, the Sverdrup Basin deposits are not affected by Eurekan compression. Until now, it is unknown whether dextral strike-slip faulting continues westwards in the western Queen Elizabeth Islands. Another open question is related to the formation of the N-S trending Boothia Uplift. It might represent a Eurekan compressional structure caused by a general dextral tectonic regime.
In North and Northeast Greenland, the Eurekan deformation is concentrated along three major fault zones (Fig. 1 ) (e.g. [57] and references therein; [56] ): the Kap Cannon Thrust Zone at the north coast, the Harder Fiord Fault Zone north of Peary Land, and the Wandel Sea Mobile Belt in eastern North Greenland. The two fault zones in North Greenland are dominated by orthogonal N-S compression. The Kap Cannon Thrust Zone carries kilometres-thick metasedimentary rocks northwards on top of sedimentary rocks of the Wandel Sea Basin [12, 23, 61] and the volcanosedimentary units of the Upper Cretaceous Kap Washington Group [5, 6, 18, 37, 54, 57] . The northwards increase in metamorphism in North Greenland mentioned above is probably related to thrusting of deep-seated Ellesmerian units upwards during the Eurekan deformation.
The long, linear Harder Fiord Fault Zone suggests important lateral displacements [15, 31] . Results of structural analyses at the fault zone, however, argue for a compressional tectonic regime with transport directions to the north as well [50] .
The Wandel Sea Mobile Belt [21, 22] consists of a number of NW-SE trending distinct fault zones, which were dominated by dextral transpression (e.g. [19, 46] and references therein). The fault zones are oriented parallel to the strikeslip faults at the Barents Shelf margin opposite Fram Strait, but until now, it is unknown how they are related to the late Eurekan stage of deformation at the west coast of Spitsbergen. Furthermore, studies by Manby and Lyberis [39] and Guarnieri [20] have pointed out an older (pre-Eocene) compressive deformation in the Wandel Sea Mobile Belt.
On Spitsbergen at the west margin of the Barents Shelf, structures of the Eurekan deformation are concentrated along the 300 km long, NNW-SSE trending West Spitsbergen fault-and-thrust belt (Fig. 1) [1-3 , 8, 24-27, 36, 62] ; CASE Team [7, 8, 63] . Except for the northernmost end of the fold belt, ENE-vergent, kilometre-scale fold structures, thrust faults, nappe stacks, and detachment faults indicate overall tectonic transports towards the ENE perpendicular to the present continental margin of Spitsbergen. In the eastern part of the fold belt, Carboniferous through Lower Cretaceous deposits were affected by the Eurekan deformation. In this area, the style is dominated by thin-skinned tectonics. Observations in the northern part of the fold belt have shown that the Caledonian basement is involved in the Eurekan shortening characterized by thickskinned tectonics. The compressional structures are truncated by NNW-SSE trending dextral strike-slip faults. Further eastwards, the Billefjorden and Lomfjorden fault zones were affected by dextral strike-slip tectonics as well, which can be related to a late stage of the Eurekan deformation and the initiation of the separation of the Barents Shelf from North Greenland along the De Geer Fracture Zone.
Concluding remarks
The tectonic map of the Ellesmerian and Eurekan deformation belts on Svalbard, North Greenland, and the Queen Elizabeth Islands shows the structures of two major deformation belts in the North American and European Arctic. These can be related to the beginning of the consolidation (Ellesmerian) and the break-up (Eurekan) of the Late Palaeozoic/Mesozoic northern continent Laurasia. The Ellesmerian deformation pre-dates the development and evolution of the large Carboniferous through Cretaceous sedimentary basins along the North American Margin (Sverdrup Basin and Wandel Sea Basin) and on the Barents Shelf, which were separated through the evolution of the Eocene Eurekan plate tectonic reconfiguration during the final break-up of Laurasia and the opening of the Eurasian Basin, Labrador Sea/Baffin Bay and the Norwegian/Greenland Seas. Within most areas, the structures of the Ellesmerian deformation have been reactivated or overprinted by intense thrust faulting, folding and strike-slip tectonics during the Eurekan deformation. As the amounts of displacements along the Eurekan strike-slip faults are unknown until now, a reconstruction of the pre-Eurekan plate tectonic configuration is still difficult. Therefore, the reconstruction of plate tectonic processes leading to the formation of the Ellesmerian fold-and-thrust belt and even the Caledonian and older orogens in this area is uncertain. The challenge for the future is to reconstruct and restore the positions of the involved plates before the Eurekan deformation in the Eocene.
